The method previously developed to relate chemical bonds to the dielectric constant of elemental semiconductors is extended to the ionic tetrahedral III-V compounds. Expressions for the static dielectric constant and the average optical gap in terms of the generalized Wannier functions for the valence bands are obtained. Only two parameters are needed. The first is a measure of the antibonding character of the valence bands and the second is related to the ionic nature of these compounds. We have allowed the former to vary from compound to compound, while we have set the latter at a predetermined constant value, as prescribed by Coulson. We separate the energy gap into two analytical parts, "homopolar" and "heteropolar, " thus directly confirming the ionicity scale established by Phillips. Finally, Coulson s definition of ionicity is reconciled with that of Phillips.
I. INTRODUCTION In a recent paper' (I), we have developed a dielectric theory of bonding in covalent semiconductors. Our 
where &'/(I +~') is tbe probability of the electron being around atom II and is related to Coulson's ionicity fc by the following equation f+A2 ' (8) etc. ..
Equation (8) is the difference between the probabilities of the electron being on atoms I and II.
The wave functions in Eqs. (7) 
The antibonding eigenfunction can be obtained by constructing a function that is orthogonal to Eq.
(12a). With the two conditions of orthogonality and normality, we obtain $ +A.
[ We. shall use the wave functions le& =el(r -R, )
given by Eqs. {5), (12) , and (15). The computation is similar to that of the group-~elements. After some tedious algebra, we obtain the following result, to order y' 
For these two overlap integrals, the origin is at the eentex of bond ).
( 1 Vb Egs. (3) and (16) 28/m (1S)
Our numerical results are presented in Table I , and are discussed in Sec. VI.
V. HOMOPOLAR GAP AND IONICITY
In this section we wish to relate to the work done by Phillipsonthe subjectof ionicity. Wefirstpresent abrief overview of some of his work'&4 and then show how our theory confirms his ionicity scale, which was established on a semiempirical basis.
Phillips starts by separating the crystal potential into even and odd parts with respect to interchange of the two atoms in the primitive cell, the origin being chosen at the center of bond, as follows: 
In this calculation, it is important to note that not only are the numerical values of P, Q, and& different than in the preceding one, but so is y (see Table II ). We can find the, change in y by examining Eqs. {13)and {15), Observing that setting~=I is equivalent to setting~1 =0, we can
From Eq. (13) 
Alternatively, we can express 0 in terms of the zero overlap parameters
In obtaining this form we have used the relations' V, =M, /(1-$') and VI =M&/(1-$')' ' which can be found by equating Eq. (11)to its zero overlap value, 2(V' yV')' '
Our numerical results are given in Table I, Table I (1 -S2)'/'
